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SUBMISSION ON ALBERTA'S 
ENERGY AND ENERGY RESOURCE REQUIREMENTS 


INTRODUCTION 


Imperial Oil Limited appreciates the opportunity to make a 
submission outlining its views on the energy and energy resource require- 
ments of the Province of Alberta. Energy resources have contributed 
substantially to the vigour of Alberta's economy in the past. This in 
turn has helped create growth and the need for energy in a broad variety 
of forms. A better understanding of this interplay for the future is one 
of the purposes of the present inquiry. Our projections show that, with 
favourable world and North American economic conditions providing the basis 


for continuing energy demand, Alberta should continue to prosper. 


Our submission is divided into two sections and three appendices. 
The first section deals with historical background, while the second section 
summarizes the results of projections on future energy demand and resource 
requirements to the year 2000. Appendices A and B describe the forecasting 
methods and projections of the future provincial economy, respectively, 


while Appendix C contains supporting detail in tables. 


As a major supplier operating in the energy field, Imperial Oil 
Limited periodically assesses the future energy outlook as a basis for its 


planning activities. Over the years the Company has gained experience with 
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energy forecasting techniques and correlations between economic factors 
and demand sectors. These procedures and relationships have been used 


to generate the projections in this energy outlook. 


In order to apply our forecasting procedures and thus bring to 
bear our experience with them it has been necessary for us to depart some- 
what* from the Board's requested forecast format; however, these departures 
have been minimized. 

In making energy demand projections for a period as long as 30 
years it should be recognized that the later years in particular are 
subject to considerable uncertainty. For example, while technological 
developments will undoubtedly increase the efficiency of energy use they 
will also generate new uses, provide new energy sources and obsolete others. 
Changes in social mores can also alter demand, as can government policies, 
sometimes with unintended results. The net effect of these and many other 
factors that can cause today's assumptions to change, means that one should 
look at each numerical projection into the future as one of many possible 
cases within a spectrum or range which broadens as the forecast period is 


lengthened. 


We have not attempted to quantify the effects of these individual 
variables in our projections, even though we recognize that they exist. We 


have chosen rather to prepare a case that reflects Alberta realizing the 


* Specifically the residential and commercial sectors have been combined 
in our forecast, as have industrial and contingency sectors. 
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economic potential which we believe it possesses and describing it in detail. 
A general comparison is then made with a case in which some shortfalls in 
potential are experienced. This method brings out the close linkage between 
economic well-being and energy use which we consider to be a fundamental 
relationship. It also serves to caution that the future will not unfold 
automatically but will hinge on many factors, some of which are within control 


of the Province. 
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SECTION I - HISTORICAL REVIEW 1950-1970 


A - Energy and the Economy 


Energy consumption and the economy of a country, or region 
are closely related. Figure I (page 27) depicts this for 1970 for a number 
of countries. The Gross National Product per capita for each nation in 
terms of 1970 U.S. dollars is plotted versus the energy use per capita 
expressed in millions of BTU's. The sharp contrast between the industrial- 
ized nations of North America, Europe and Japan, and the developing nations 
of South America and the East is apparent. Per capita income, expressed in 
constant currency terms, is normally used to measure a nation's standard of 
living; however, it may well be that energy consumption measured in physical 
terms is a better gauge. For example, distortions due to differentials in 


living cost in various parts of the world are reduced. 


That use of energy and standard of living in economic terms are so 
closely related is understandable when one considers that energy can be 
economically substituted for human efforts thereby releasing man from routine 
tasks. This permits him to utilize his creative skills to increase his output 
and in addition to indulge in recreational activities. Additional goods and 
services are required to meet the needs of this more productive man and the 
financial rewards of increased productivity are thus available to him and his 
employer. The result is that new products are developed requiring both 


additional employment and additional energy supplies for their production. 
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The additional employment in turn begets or creates further requirements 


for goods and services perpetuating the cycle. 


The improvement in living standards through use of energy is possible 


because energy is so much cheaper than human effort. 


A striking way of presenting this energy bargain starts with a 
calculation of the energy output of man. Assuming he works at manual labour 
8 hours a day for 250 days a year his output is equivalent to around 250,000 
BTU per year. in comparison a barrel of crude oil, containing about 6 million 
BIU, is equivalent to 24 years of manual effort at a cost of about 12 cents per 
man year equivalent. It is therefore not surprising that in 1970 the average 
energy consumpticn for each Albertan was 337 million BTU or the equivalent of a 


manual work force of about 1,350 people. 


Over the years the Canadian standard of living has increased signi- 
ficantly. This is shown on Figure II (page 28) when the per capita Real 
Domestic Product* for Canada, the Prairies and Alberta is plotted against the 
energy consumption for the period 1950 to 1970. To the extent that the desire 
of Canadians to improve their living standard has been achieved, increased 


energy requirements have occurred. 


*Real Domestic Product is a measure of the volume of income generated within 
the geographic boundaries of a region, exclusive of inflation. It differs 
from Gross National Product, in that it excludes indirect taxes and the net 
flow of income to or from non-residents of the region. (Income equals wages, 
salaries, interest, profits and depreciation). Real Domestic Product will be 
used in inter-regional comparisons because it more closely reflects the 
economic activity within a region. 
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The fossil fuel resources in Alberta provide not only a source 
of energy for Albertans but also a commodity needed by their neighbours 
to improve their life. This has meant not only low priced energy for 
Albertans but also direct and indirect employment to Albertans associated 


with the production of this commodity. 


Tables I and II in the Appendix C show historical economic and 
energy demand data for Canada, the Prairies and Alberta over the past two 
decades. The following table summarizes these data and compares energy 


consumption and Real Domestic Product for Canada, the Prairies and Alberta. 


Annual Growth Rate 


1950 1970) 1950-1970 

ENERGY CONSUMED - 
Trillions of BIU's 

. Canada 2,559 6,374 4.7% 

. Prairies 448 1,028 4.22% 

. Alberta 192 538 5.3% 
RDP - Billions - 1961 $ 

- Canada 21.8 56.1 4.8% 

- Prairies 3.77 9.05 4.5% 


- Alberta AP ASyE 4.41 6.1% 
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In Canada, on an annual average over the past two decades the 
growth in energy and RDP has been 4.7% and 4.8% respectively, for the 
Prairies 4.2% and 4.5% and for Alberta 5.3% and 6.1%. Comparable figures 
for the last 10 years in the United States are 4.3% and 4.5%. In Japan, 
where output has increased at an annual rate of 10% over the past decade, 


energy consumption has also increased at an annual rate of 102%. 


It is thus again apparent that economic growth and energy consump-— 
tion go hand-in-hand. It is also noteworthy that the growth rates in both 
energy consumption and RDP in Alberta exceeded those in the Prairie Region 


(including Alberta) and in all of Canada. 


B - Energy Supply Sources 


The table below shows how the contribution of the energy sources 
that supply the energy demand of these same three geographic areas has changed 


through time. 


1950 1970 
Source of Energy Canada Prairies Alta. Canada Prairies Alta. 
% Share 
oil 27 33 34 45 38 33 
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Coal 45 44 35 . 12 12 
Hydro 20 8 2 24 11 2 
Other iD 8h: hi and _i £i- 
TOTAL 100100 200 200400100 
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From 1950 to 1970 the share of Canada's energy supplied by oil 
and natural gas increased from 30% to 64%. During this same time Canada's 
consumption of oil and gas increased fivefold in volume from 777 TrBTU* to 
4070 TrBTU. In areas served by Canadian sources of production these growth 
increases were facilitated by the development of oil and gas resources in 
Western Canada (particularly Alberta), and by the transportation economies 
offered by the large oil and gas pipelines which supply both domestic and 


export demand. 


In Alberta the oil and gas share of energy demand increased from 
59% to 86% between 1950 and 1970. In volume terms oil and gas consumption 
increased fourfold from 114 TrBTU to 464 TrBTU. Ail these changes have been 
at the expense of coal; however, as will be seen in Table II (Appendix C), 


in Alberta since 1960 the consumption of coal has been increasing. 


Also of interest (see table page 7) is the change in relative share 
between oil and gas both with time, and with distance from Alberta. In Canada 
as a whole both oil and gas gained in share but the growth rate in gas was 
substantially greater than that of oil. This reflects both the introduction of 
gas to new markets (mainly in Ontario) and its introduction at prices which 


made it attractive relative to other fuels. 


In the Prairies and in Alberta the gas share increased significantly 
in contrast to relatively little change in the share of oil. This reflects 
the lower netback in Alberta on gas relative to oil because of the higher 


transportation cost of gas per unit of energy transported. Although future 


& TrBTU = Trillions of British Thermal Units = 1012 Bru. 


eiyvouvd tywiietA 


‘bo ed Bat Dye’ ws ¥ wid te ‘onesie 


~ 
& 


Se okt guise “(Ra oll HOE mons? somes 


Ari, feed Se 


i <5 i hy 7 


reel CT. were eae. 1) on bie avd teowithoyort oe 


23 ry - 
iPwo ogee nabdy bong fo bey riwen rue tain? w saw pai 
tod Wueeo LT Nie ie Sty te Popo LAvek way <a viva Laon. on 
; 2 ge enue sygf 3 v9, sary ‘tna Hse Ena ’ 
ap atttewo! (sod byqes, 4 git ger ha “aig frill fa oipnat a 
Lssoe TS invest Tels 36 wale nog wre Oo ony social ut 
: ucor Se bee Liv. eaves omutoy vi Ovet faa ones: wit she'd 
# CLA thar bof go CRW OTS wea biabrwat vane 
ail (I sidey 2 aod Lilw aw , vail s Laral is wai ais | 
“oat taped oath fea Yo roto one Q4es) pedal wal | 
oy al squedio ed ak (0 apey ‘si oein) sues 20% ws ol 
| = a 
.er7adlA war" oon b dabw foe vans Ag ine re) nag | baa & 
4 emg at otex dtwerg wid ded wee, thea enp ane Lbiy rhe md. ' 
uboutes wi pied geead ion ‘eteT 105 30 ‘avila anid peat 
» Hootie df Wtsouhes tot wy i. wren (olan ine ehateat) ane 
A alow jute: oy wenden be 
i i 
i St rs 
Trane beaaaroat otiete ang oi nidetia an dont 
i - 
etopliex wldY tee do sasha ond ‘ah ngndty ity aid e 
wighi off jo eausoad ee oF seh i heal 


Alberta gas prices will probably increase more than oil prices, this is 
not likely to change the relative price position of oil and gas in Alberta 


because of this transportation differential. 


The next table compares population and employment. 


1950-1970 Annual Growth Rate 


Population Employment 


Canada Drea PAA Wd 
Prairies eae Py Wy 6 
Alberta LOR ey 4 


At the same time that utilization of energy was improving the 
economy of Alberta, the production of oil and gas for others was drawing 
people to the province. The more rapid growth of the population of Alberta 
than that of all Canada is impressive but compared to the Prairie Region 
it is outstanding. It was probably the mobile, unattached person migrating 
to the Province to participate in the job opportunities offered by this 
youthful industry who was responsible for Alberta's employment growth rate 


exceeding that of its population. 
C - Conclusions from Historical Review 


1. Energy consumption and economic activity as measured by real 
domestic product are closely related. 

2. Alberta's per capita energy use is among the highest of that 
of any region in the world, consistent with its similarly high 


per capita economic output. This reflects the economic impact 
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of oil and gas development within the Province and Alberta's 
emergence as an exporter of oil and natural gas. 

Oil and gas have gained nearly two-thirds of Canada's energy 
demand. Major factors have been the availability of supplies 
in Western Canada and the development of large scale pipeline 
systems. 

There has been a substantial shift in sources of energy between 
oil, natural gas and coal in Alberta and Canada. This has 
resulted from consumer decisions based on economic factors in 


markets characterized largely by freedom of choice. 


. Oil and gas have gained an 86% share of Alberta's energy demand 


but coal is on the up-swing while oil is declining in share. 
Gas gains share from oil because of its favourable price in 
Alberta, a result of price in external markets and the lower 
netback due to the higher unit cost of its transmission. 

The oil and gas industry has made a major contribution to 
Alberta's population and employment which have grown at rates 


significantly higher than those of the rest of Canada. 
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SECTION II — ENERGY OUTLOOK 1970-2000 


Tables III to VIII of Appendix C summarize and provide details of 
our projection out to the year 2000 of Alberta's energy demand, assuming its 
economic potential is realized. The energy demands shown in these tables, 
and discussed and tabulated elsewhere in this submission, generally conform 
to the Alberta Energy Resources Conservation Board categories and definitions 
outlined in the Board's Informational Letter No. IL 72-1. Thus energy demand 
is divided into non-electric and electric categories; energy consumed in the 
movement of oil and natural gas is contained in the transportation category; 
energy requirements for gas transportation and reprocessing are restricted 
to provincial needs and existing gas removal permits; and refinery and gas 
plant fuel is included in the industrial category. We have chosen to exclude 
requirements for enhanced recovery projects because we believe they are 
better treated as supply variables as is the accepted treatment for flared 


gas and processing shrinkage. 


A - Potential for Growth and Energy Demand 


In this section of our submission we will summarize parts of the 


Tables that we believe to be particularly relevant to energy demand. 


The next table, taken from data on Table III of Appendix C, pro- 


vides population estimates and major economic parameters for Alberta upon 


which our demand projections are based. These are compared to projections for 
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total Canada, similar to the manner of historical comparisons in Section I. 

It should be noted however that the numbers for total Canada for the forecast 
period are closer to the centre of the spectrum of possibilities that we might 
project, whereas those for Alberta are closer to the upper limit of such a 
similar spectrum for the Province. Later in the report we consider the over- 
all energy sensitivity of a lower than projected rate of economic growth for 
the Province. 


Annual Growth Rate 
1970 1980 1990 2000 1970-2000 


POPULATION - Millions 
. Canada 21.4 Zone 29 .8 34.9 1.6% 
. Alberta 1.59 1.91 2.28 2.65 17% 


RDP - Billions - i961 $ 


. Canada 56m OF 92.0 133 200 4.3% 
. Alberta 4.41 8.26 14.4 27.0 6.2% 
INDEX OF INDUSTRIAL 
PRODUCTION 
1961 = 100 
. Canada 170 329 539 993 6.0% 
. Alberta 202 426 748 1,585 7.12% 


In the above projections the growth rate of Alberta's Real Domestic 
Product is shown as continuing at the historical percentage rate established 
from 1950 to 1970. In this historical base period Alberta's growth was largely 
due to its role as an energy producer and this occurred during a period of 


world energy surplus. Now we are entering a period when several factors have 
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combined to create energy shortages in some world markets. In addition 

there is a growing concern over security of supply. Alberta, and the regions 
to the North* thus have the opportunity to satisfy attractive energy market 
Opportunities to the degree that resources can be found and developed and 

to the degree that meeting this demand is prudent. Alberta's future growth 
could therefore come from the continued development of Alberta's oil, gas 

and coal, with increasing emphasis on tar sands and heavy oil, and from the 
role the Province can play as the logical supply base of men, material and 


equipment for the future development needs in the North. 


A major factor underlying the above projections of economic activity 
within Alberta is the outlook for energy demand in markets served by Alberta 
in Canada and the United States. In turn, these markets should be viewed in 
the context of events in major world demand and supply centres in Western 
Europe, Japan and the Middle East. The following table, prepared by the 
Stanford Research Institute, provides a projection of possible demand and 


supply for Canada, the United States, Western Europe and Japan. 


1970 19801990 
Millions of Barrels per day 
of Oil Equivalent. 
Energy Demand 64 110 181 
Oil Imports from OPEC** 2. 45 74 
Oil Imports from OPEC 33% 412 41% 


Percent of Energy Demand 


* "North" refers to Yukon, Northwest Territories and Arctic Islands. 


*k Organization of Petroleum Exporting Countries, including Abu Dhabi, Algeria, 
Indonesia, Iran, Iraq, Kuwait, Libya, Qatar, Saudi Arabia, Nigeria, and 


Venezuela. 
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The projection indicates a significant and growing dependence 
by the industrialized nations on OPEC oil as an energy source, particularly 
during the 1970-1980 period. Western Europe and Japan are today heavily 


dependent on this supply source. 


In the next decade the United States will also become a major 
world oil importer. The outlook for the United States through 1985 has 
been summarized by the United States National Petroleum Council (Report 
of July 1971). In presenting the outlook, the Petroleum Council states 
that it "is a set of projections, reflecting an optimistic view of what 
might happen without major changes in present government policies and 


economic parameters", 


To date, there have not been major changes in U.S. Government 
policies and while such changes may come, with consequent reduction in 
U.S. energy imports, the basic dimensions of the United States energy 


problem are well outlined in the following table taken from the NPC report. 


United States 
Energy Balance 


1970 1985 
Millions of Barrels per day 

of Oil Equivalent 
Domestic Consumption 3250 59.0 
Domestic Supply 28.1 a Ee) 

Imports required - 

. Oil so 14.6 
. Natural Gas 4 a2 
339 17.6 


Imports as % of Consumption 12% 30% 
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The table shows that by 1985 U.S. energy imports from World sources 
could be 17.6 miilion B/D oil equivalent or 30% of all U.S. energy consump- 
tion. To put this figure in perspective, total Canadian energy consumption 
in 1985 is forecast to be 5 million B/D oil equivalent. In this time frame 
(i.e. through 1985), the major supplement to U.S. domestic energy supply 


source will be oil imported from OPEC. 


In this environment, the market outlook in Canada and the United 
States for Alberta's energy industries is excellent. The conventional oil 
and gas industry should continue to enjoy attractive market outlet opportun- 
ities. In addition, it is likely that the next couple of decades will see 
major developments in new sources of energy: for example, synthette 
crude production which could perhaps be as much as 1.5 million B/D by 


1990. 


Given the necessary markets and the appropriate investment climate 
Alberta's future economic growth could receive additional impetus from 
developments of the following nature. The decade of the seventies should 
witness the continued growth, levelling and decline of conventional crude 
production. Concurrently, with the prospect of higher gas prices, there 
could be significantly increased effort in the exploration for and develop- 
ment of gas. The mid-seventies to early eighties could see Alberta services 
and industries supporting exploration, development and pipeline programs 
for oil and gas in the North. From the eighties to the end of the century 
a major effort will be required to construct, operate and support from 10 


to 20 synthetic crude production plants. All these developments will spur 
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the growth and evolution of secondary and services industries as have past 


developments over the last twenty years. 


While it is recognized that the future development of Alberta's 
indigenous energy resources is a matter for Provincial policy, our energy 
projections are nevertheless based upon Alberta meeting our assessment of 
its potential economic growth, which includes its role as an energy supplier, 
as supplier of the secondary support this implies, and as a supplier of 
secondary support to developments in the North. The energy demand projection 
to be discussed below, defined in the tables in Appendix C and shown on 


Figure III (page 29) reflects the demand if this potential is met. 


The table below summarizes the demand projections for Alberta. 


Annual Growth Rate 


1970 1980 1990 2000 1970-2000 
Trillions of BIU 
Non-electric 420 713 1,080 1,868 ate ys 
Electric _34 p69 mma 29% oF £233, 6.6% 
454 782 1,209 29101 Sind 
Conversion Losses* _84 136 240 422 5552 
Total Energy Resource 
Demand 538 918 1,449 Fite YAS} 5.3% 


As shown above, we project that Alberta's total non-electric energy 
demand has the potential to increase from 421 TrBIU in 1970 to 1868 TrBIU in 
the year 2000, an average annual growth rate of 5.1%. Electrical demand 


increases more rapidly in this projection, from 34 TrBIU in 1970 to 233 TrBTU 


* Hydro included on input basis of 10,000 BIU/KWH. 
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in 2000, an averege annual growth rate of 6.6%. The growth rate in total 


energy demand averages 5.3% per annum over the 30 year period. 


The table below, calculated from data in Tables IV and V, 
Appendix C, summarizes the share of energy demand for the major market 


sectors (including electric energy) in Alberta in this same period. 


% Share of Total Sector Demand 


1970 2000 

Residential/Commercial 29 29 
Transportation 24 14 
Industrial 27 39 
Conversion and Other Losses* B20, iS, 
100 100 


The residential/commercial sector, which now accounts for 29% 


of total energy demand, maintains its share through the forecast period. 


Transportation which now consumes 24% of Alberta energy demand 
declines to 14% by 2000. While this appears to be a dramatic change, 
reference to Table IV Appendix C shows that oil demand for transportation 
increases from 118 TrBTIU in 1970 to 325 TrBTU in 2000, an annual growth 
rate of 3.4% compared to an effective growth rate of 4.5% since 1950. 

Motor vehicles consume the major share of transportation demand and energy 
use in this sector is closely related to population and vehicles per capita. 


We expect that growth in both these factors will be lower in the future than 


it was in the past. 


* Hydro included on input basis of 10,000 BTU/KWH. 
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The industrial demand which now accounts for 27% of demand 
grows to 39% by 2000. This level of demand corresponds to an average 


annual growth rate of 6.6%. 


B - Sensitivity to Change in Economic Growth Rate 


It is recognized that the total Alberta energy demand of about 
2500 TrBTU will be achieved only if the many projected future developments 
discussed earlier occur during the forecast period. Accordingly we have 
investigated the sensitivity of our forecast to a Provincial RDP growth 
rate lower by 1% per annum. This results in an average annual growth rate 
halfway between those shown on Page 12 for Alberta (at 6.2%) and for total 
Canada (at 4.3%). This sensitivity is shown also on Figure III (page 29) 
and results in a year 2000 demand lower by about 550 TrBIU, or 22% less than 
that for the terminal year of the potential case. It is therefore an indi- 
cation of the effect of events or policies which could inhibit Alberta's 
growth towards its potential and which in turn would reduce the Province's 


energy demand. 


C - Possible Sources of Required Energy 


1. Primary Energy Resources 


The table on the following page shows the primary energy 
supply by fuel source for Alberta. The underlying data are con- 


tained in Table VI of Appendix C. 
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Share of Alberta Energy Demand 


1970 Percent 2000 

Oil a5 19 
Natural Gas 53 54 
Coal 12 26 
Hydro yl peta 
100 100 


Natural gas supplies the major share of Alberta's energy 
demand with the exception of two demand sectors: transportation, 
which is dominated by oil, and electrical generation where coal is 


a major and growing supply source. 


The projection assumes a continuation within Alberta of 
the historic interfuel pricing order among the fossil fuels. That 
is on a BTU basis coal is expected to continue to be the least costly, 
natural gas somewhat more expensive and crude oil the most costly. 
Nevertheless the price differential between natural gas and oil is 
expected to narrow. Electricity derived from available hydro sites 
or nuclear plants is expected to be more costly than that derived from 


thermal generation using coal. 


The competitive position of these fuels in Alberta derives 
from energy pricing in Canada and North America which today is gener- 
ally based on the price of each fuel source in its marginal (i.e., 


furthest from the supply source) market. 
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The price at origin then reflects these market prices less 
the cost of transportation. Again on the basis of the equivalent BIU's 
delivered to the Ontario or U.S. mid-West markets, oil is the least 
costly to transport, natural gas is next with costs approximately three 
times those of oil, while coal follows with costs double those for 


natural gas. 


As new supply sources supplement or replace present ones, and 
new transportation and other technology becomes available, different 
interfuel pricing relationships for the various energy forms could emerge 
and these could result in different supply configurations for Alberta. 
For example, the relative contribution of nuclear generated electricity 
could increase if there were a break-through in the cost of producing 
heavy water. Other possibilities will be discussed in the next part 


of this section. 


2. Potential for Shifts in Energy Supply and Policy Implications 


We discussed above the supply pattern that will probably result 
from projections based on present technology and expected price trends. 
However, because of worldwide and North American energy demand pressures, 
costs and prices of energy are likely to rise and thus there will be 
substantial technical innovation in the energy field which could affect 


supply patterns. 
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In the next couple of decades, technical effort will focus on 
developing more efficient uses of energy, the further development 
of synthetic oil and gas, new and more acceptable uses for coal, the first 
generation of nuclear plants, and the development of a second generation 
using breeder technology. Also, there will probably be a substantial 
improvement in the thermal-electric cycle. By the end of the century nuclear 
fusion may be a reality for electrical generation and entirely new sources 


such as solar energy may begin to contribute. 


Thus, while fossil fuels today enjoy a ready market, there are 
international political and economic pressures to find alternate energy 
systems which would substantially change current interfuel economic rela- 
tionships. In other words, Alberta's external markets are subject to the 
hazard of substitution. Therefore, if Alberta chooses to capitalize on its 
potential as an energy supplier, it must do so not only in time to meet the 
expected domestic and international demand, but also without inhibiting 


development by some factor that may have unintended consequences. 


For example, one inhibiting factor would be the imposition of a 
disproportionate tax burden on the industrial sector responsible for the 
attainment of the Province's economic growth potential. In fact such a 
course of action could have an inhibiting influence on the necessary favour- 
able investment climate required to achieve the benefits of the potential 


case. 
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Another factor affecting future supply patterns is that we 
can expect increased conversion among energy forms. Technology exists 
today to convert coal to synthetic gas; it is likely that systems for 
burning coal directly in industrial use that are acceptable within environ- 
mental policy will be available within the next decade. Technology is now 
available to convert tar sands to crude oil and this industry may provide 
as a by-product, a new fuel source that could be used in the generation of 
electricity. There is potential for substantial further hydro-electric 
development in the more remote areas of Alberta. Although appearing high 
cost today, the combination of new technology and higher costs for competing 
energy forms could make the development of these hydro resources attractive 


before the end of the century. 


Provided users continue to have the freedom of choice among 
competing energy forms, the emergence and availability of new energy sources 


will in time alter the share which tradional energy sources supply. 


The prospects of emerging technologies that offer the promise of 
both new energy supply patterns and greater ease of energy interchangeability 


also pose a challenge to policy makers to ensure that such prospects are 


best exploited. It would be prudent to re-examine periodically any policies 
that interfere with the free flow of goods in our market oriented economy. 
Too much interference will inevitably result in an inhibition of Alberta's 


economic growth potential. 
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Another factor influencing supply shifts involves the implications 
of environmental conservation. For example, Alberta is fortunate in having 
supplies of low sulphur coal, the most economically attractive being that 
which can be mined using surface recovery techniques. Its use will provide 
energy at the lowest cost to Alberta's economy, as well as the prospect of 
future exports, providing a reasonable balance can be maintained on matters 
such as the real and apparent need for environmental protection and the 
preservation of the wilderness. Similar issues arise in the location and 
operation of pipelines, gas processing plants, and synthetic crude plants. 
Problems associated with these issues can be reduced or eliminated but only 
at some added cost. It is important that government and industry cooperate 
in setting environmental standards and assessment procedures that provide 
for reasonable and attainable goals, in ways that do not dislocate continuity 
of supply, and which minimize increases in cost. Further, care must be taken 
to ensure that short-run environmental considerations do not result in 


decisions which might have harmful long term impact. 


In summary, although we have shown a particular supply balance, it 
is probable that increasing interchangeability of basic energy raw materials 
will result in shifts in energy use patterns within Alberta by the end of the 
century. The nature of these developments is impossible to foresee at this 
time, but they will evolve with greatest benefit to the Province if brought 


about through the price mechanism operating in a free, competitive market 


environment. 
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D - Conclusions from Energy Outlook 


(1) 


(2) 


(3) 


(4) 


Energy is indispensable to improving living standards and its 
use will increase in proportion to the Tevet of economic activity. 
If such economic gains are to equal those of the recent past, 
energy demand in Alberta must increase almost fivefold by the end 


of the century. 


Natural gas, oil and coal supply 98% of the energy requirements 

of Alberta today. While some shifts in share can be expected 
these fossil fuels will continue to provide virtually all of the 
future needs of the Province over the next three decades. Alberta 
is fortunate in having abundant supplies of all three energy 


sources today and has a variety of options to supply future demand. 


Energy prices can be expected to increase because of supply short- 
ages and security concerns. This will give strong impetus to the 
development of technology to enhance the world's energy supplies - 
through better utilization of known energy resources; through the 
search for new, remote and costly supplies of conventional fuels; 
and through the development of entirely new sources of energy. 
Even at much higher cost energy will be relatively inexpensive in 


relation to the benefits it can provide to society. 


Currently a major source of energy to other parts of Canada and an 
important supplier to the United States, Alberta can, if it chooses, 


take steps to maintain and enhance this position to the benefit of 
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its economy; however, to do so will require: 


i. Continuing capital inputs at a high level. The magnitude 
of these inputs and their realization will require a 
favourable investment climate. As a corollary, it follows 
that Alberta must have access to major markets in both 
Canada and the United States to ensure minimal investment 
risk. To bring forth new supplies will require long 
lead-times and the necessary investment will not be forth- 
coming unless access to future markets is assured. 

ii. New technology and a climate in which its commercialization 


can be accomplished. For example, improved technology will 


assist in making the development of heavy hydrocarbons and 
coal attractive, and its incorporation at the early stages 
of a new energy supply cycle will help Alberta's energy 
resources meet long term competition. 
iii. The encouragement of the maximum degree of participation by, 
and competition among, energy developers so as to broaden 
as much as possible the risk, capital and technological base. 
iv. Cooperation between government and industry in setting 
environmental standards and assessment procedures that provide 


for reasonable and attainable goals. 
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(5) The Province will achieve optimum economic growth, to levels 
determined in part by its energy policy, by encouraging free 
competition within the framework of sound government regulations. 
Alberta's energy policy will presumably take into account factors 
of national concern, such as security of supply; the legitimate 
aspirations of the other regions of Canada, which relate to the 
welfare of the entire country; and in addition, reflect the 
effect of U.S. energy policies on market opportunities. Due 
consideration should be given to the possibilities for energy 
interchangeability and the prospect for new forms of energy 
and energy systems, with price as the natural market mechanism 
for the efficient allocation of commodities that are inter- 


changeable. 
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APPENDIX A 


FORECAST PROCEDURES 


The primary procedure used for the projections in this study 
involved the regression of historical energy consumption over twenty 
years against economic correlating variables. The criterion for "goodness 
of fit" was a minimum correlation coefficient of r2= 0.97, plus a subjective 
evaluation of the ‘reasonableness’ of the trend over the forecast period. 
This technique requires a projection of the economic correlating variables. 
This is discussed in Appendix B, while the economic historic growth rates 
and projected indices are shown in Tables IX and X, Appendix C. Other 
techniques were used to allocate demand among energy sources and to forecast 


certain specific demand components. 


yA 


A - Non-Electric Energy 


1. Residential /Commercial 


Total residential/commercial energy use was regressed 
against a linear function of total population and the Services 
component of Real Domestic Product. The forecast energy demand 
was allocated among energy sources as follows: 


- Gas was forecast to take up essentially all the 
the future growth. 


- Coal was declined to nominal level. 
- Oil supplied the difference. 


Propane uses are included in the oil sector. 
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786 Transportation 


(i) Motive Power 
Total motive power energy use, adjusted on a fuel efficiency 
basis, was regressed against a linear combination of Real 


Domestic Product and the population segment between the ages 


of 20 - 69. 


(ii) Oil Pipeline Fuel/Loss 


These requirements were estimated from forecasts of conventional 
crude production, both indigenous to and passing through the 


Province, product movement, and synthetic crude production. 


(iii) Gas Pipeline Fuel/Loss 


These requirements were estimated from forecasts of future Alberta 
gas demands and the current permit-related gas requirements. No 
allowance was made for the transmission of frontier gas through the 
Province because the ultimate location of the line is currently 


uncertain. 
3. Industrial 


Total non-electric industrial energy consumption was regressed 


against the Goods Producing index (excluding agriculture). 
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The resulting industrial energy demand was allocated among 


energy sources as follows: 


~- Gas was forecast to take up the major share of future 
growth. 


~ Coal was allocated a limited share of the industrial 
fuel growth. 


- Oil retains volumetric level. 


The refinery fuel forecast assumes that Alberta-based refineries 


supply a major share of the future Prairie energy and non-energy requirements. 


The petrochemical requirement is assumed to stay constant at today's 


level, while existing fertilizer plants are assumed to reach capacity by 1975. 


The natural gas volumes required for synthetic crude production 


and included in our industrial category, are as follows: 


LOZ US7o L977.” 1980 9 LSGs" 1990" P2000 


mcm 


Natural Gas Requirement 
(Bcf) 6 10 19 42 42 24 0 


Synthetic Crude Production 

Level (MBCD) 50 75 125 300 <700<1,500<3,500 

It should be recognized that future synthetic crude production 

could vary over a wide range, particularly after 1980, reflecting factors 
such as future royalties, energy prices, the availability of risk capital 
in the light of the prevailing investment climate, and the ability of 
technology to overcome future cost escalation through increasing the produc- 
tivity of capital. This will not significantly affect our forecast require- 


ment for external gas supply, because we anticipate that synthetic crude 
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plants coming on stream after 1980 will produce their own supply and that, 
after 1985, older plants will similarly start reducing their demand on 


external gas supply. 


B - Electric Energy 


1. Residential /Commercial 


Total residential/commercial electrical energy use was 


regressed against the Services component of Alberta's RDP. 


2. Transportation 


The Canadian Petroleum Association forecast of oil- 
gathering pipeline electric power was used to supply this portion 


of transportation demand. 


The electric power requirements for oil transmission lines 
were estimated from the oil throughput forecast discussed earlier 


in this Appendix Section A. 2 (ii). 


No electric requirement is forecast for gas transmission. 


3. Industrial 


Total industrial electrical energy use was regressed against the 
Index of Alberta's Industrial Production. The historical data did not 
contain the remaining end use categories listed below, which were forecast 


independently and are included in the industrial sector on Table V, 


Appendix C. 
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Gas Processing and Reprocessing 


The basis for this forecast was obtained from the 
Canadian Petroleum Association and adjusted upwards to reflect 


our forecast of Alberta's natural gas requirements. 


Oil Field Use 


This forecast was obtained from the Canadian Petroleum 


Association. 


Refinery 


This forecast assumes that Alberta-based refineries 
supply a major share of the future Prairie energy and non-energy 


requirements. 


4. Transmission Losses 


These were projected at approximately 12% of the total residential/ 


commercial, transportation and industrial electrical demand. 


5. Electricity Generation Fuel Source 


- Hydro electric development was assumed to remain at current levels. 
- Natural gas as fuel for thermal generation was assumed to supply and 
fill out existing plants, and then to decline as these plants become 


obsolete. 
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- Coal as a fuel for thermal generation was assumed to supply the 


balance of electrical demand. 


C - Sensitivity to the Potential Projection 


To evaluate the effect on energy demand of a lower level of 
economic growth, the growth rate of each of the 11 individual components 
comprising the projection of Alberta's Real Domestic Product was changed 
by an appropriate constant annual percentage. The output values calculated 
with these new growth rates were summed to produce new values of the 
regression variables used in the base case projection, i.e. Services, Goods 
less Agriculture, and Industrial Production. The regression calculations 


were repeated and the sensitivity projection constructed. 
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APPENDIX B 
ECONOMIC PARAMETERS BASIC TO ENERGY FORECAST 
1. Historical Real Domestic Product 


The basis for the forecasting procedures used in the study is 
the correlation of historical energy demand with economic parameters. 
This required the development of both historical and future estimates 
of Alberta's Real Domestic Product and, of course, its components. 
This historical growth rate of these indices is shown in Table IX, 
Appendix C. The projection used combinations of components of the RDP 


and these are defined and quantified on the same Table. 


The table reveals that total output as measured by RDP grew at 
an average rate of 6.1% since 1949. This compares to 4.5% for the 
Prairies and 4.8% for Canada as a whole. The rapid-growth industries 
are mining (especially mineral fuels), manufacturing, utilities, and 
two service type industries: trade, and community and business services. 
The rapid growth in mineral fuels encouraged population growth which, 
along with the direct demands by the mineral fuels industry, stimulated 
manufacturing and utilities. The service activities provided additional 
impetus to growth and construction also made an important contribution. 
Agriculture has grown slowly throughout the period, and declined from 18% 


of RDP in 1949 to 8.3% in 1970. 
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2. Forecast of Real Domestic Product 


Table X, Appendix C shows a projection of relative value and 
growth rates of the Alberta Real Domestic Product and of the indicated 
industry groups. The relative value of each industry group was obtained 
by projecting each component of Real Domestic Product to the year 2000 


and appropriately combining them. 


The growth rate of RDP and the index of most industry groups 
between 1970 and 1975 will exceed the historical rate primarily due to 
the substantial growth in the output of mineral fuels. In addition the 
year 1970 was a relatively poor year in both Alberta and Canada and some 


catching up occurs. 


For the next ten years (1975 - 1980 and 1980 - 1985) growth is 
projected to level out, with RDP advancing about 5% per annum. This 
quite respectable rate of increase is sustained by the service and con- 
struction sectors of the economy. The service sector growth is dependent 
upon both general business conditions and population expansion. There is 
a close correlation between rising population and development of the 
service sector. As will be seen below the population growth for Alberta 
will be substantial between 1975 and 1985. Strong and steady growth 
should occur during the 1986 - 2000 period, similar to that experienced in 


Alberta in the two decades 1950 - 1970. 
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3. Forecast of Population 


The Alberta Energy Resources Conservation Board forecast is 


compared with the Imperial forecast in the table below: 


ALTERNATE FORECASTS OF ALBERTA POPULATION 1971-2000 
1961 1966 1971 1975 1980 1985 1990 1995 2000 
(1) AERCB 1,332 Ol 4636 15619e0 5747 101.,924 22,115. 2;306.42,490. 2,672 
(2) “"T02b S-197kS “332° 25463 15628 25752 91,914 2,093. 2,277) 25463) 925654 
(e) estimate 
The population forecast "I.0.L. 1971" is based on the census 
population count for 1971 and utilizes our own assumptions as to birth, deaths 


and net migration rates. 


The next table expresses the forecast values as annual percentage 


change. 
1971/61 75/71 80/75 85/80 90/85 95/90 2000/95 

AERCB 

Alberta 2.0 1.9 2.0 1.9 1.8 1.6 1.4 
T.0;L ous 

Alberta 2.0 1.8 1.8 8 La 1.6 6 baal 
1a es VAD 

Canada 1.7 1.4 1.4 1.4 1.3 tp 1.0 


Both forecasts for Alberta portray similar patterns out to the 


year 2000 and are higher than the national outlook. 
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The age structure in Alberta is such that the implied growth in 
labour force should be quite slow in comparison to historical standards. 
For Alberta to obtain the projected rates of growth in output, the output 
per employed person will have to grow at a rate significantly above historical 
patterns or there will need to be increased migration into the Province. 
Failure of either of these to materialize would mean that Alberta's RDP by 
the year 2000 would approximate our sensitivity projection illustrated on 


Figure III (page 29). 
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APPENDIX C 


TABLES 


Historical Data 1950 - 1970 
Canada, Prairies and Alberta 


Energy Supply/Demand 1950 - 1970 


Projection Data 1970 - 2000 
Canada and Alberta 


Non-Electric Energy 1970 - 2000 
Electric Energy Demand/Supply 1970 - 2000 
Total Energy Fuel Supply 1970 - 2000 


Components of Selected Data from 
Tables IV and V 


Energy Consumption by Fuel Source 
Natural Units 1970 - 2000 


Growth and Percent Distribution of 
Output by Industry 1949 - 1970 


Economic Indices 1970 - 2000 


41 


42 


43 
ds 
45 


46 


47 


48 


49 


50 


may gee TABLE I 


HISTORICAL DATA 


Annual Growth 
1950 1960 1965 1970 1950/1970 


y 4 
RDP (Million $ 1961) 
Canada 21,819 34,267 45,107 56,086 4.8 
Prairies 3,774 5,932 LOlt 9,052 4.5 
Alberta 13367 2,504 a, o67 4,412 6a1 
Index of Industrial 
Production (1961 = 100) 
Canada 57x38 96.2 137.0 170.4 56 
Prairies 42.2 92.2 141.0 202.5 8.2 
Alberta 34.9 91.7 140.5 201.5 One 
Population (Thousands) 
Canada 13,7425 -17,870 6219.5644 219377 Zoe 
Prairies 2,514 3,134 3,392 S552 La 
Alberta 913 1,291 1,450 1,595 220 
Total Energy (1) 
(Trillion BTU's) 
Canada (2) 2,559 3,701 4,839 6,374 4.7 
Prairies 448 591 802 1,028 any 4 
Alberta 192 308 390 538 Dies 
Energy Per Capita 
(Million BIU's/Capita) 
Canada 187 207 246 298 2.4 
Prairies 178 189 236 289 ders 
Alberta 210 239 269 337 eae 
RDP Per Capita 
(1961 $/Capita) 
Canada 1,591 1,918 2,296 2,624 255 
Prairies 1,501 1,893 2,234 2,548 257 
Alberta 1,497 1,940 2,336 2,766 ie Pa 


(1) Hydro on input basis equivalent of 10,000 BIU/KWH. 


(2) Includes gas processing plant fuel and losses which, by ERCB definition, 
have been excluded from Alberta and Prairies Energy figures shown. 
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SUPPLY 


Oil 

Natural Gas 
Coal 

Hydro (1) 
Wood 


TOTAL SUPPLY 


DEMAND 


Residential /Commercial 
Oil 


Natural Gas 
Coal 
Electricity 
Wood 
TOTAL 
Transportation 
Oil 
Gas 
Electricity 
Coal 
TOTAL 
Industrial 
Oil 
Natural Gas 
Coal 
Electricity 
TOTAL 


Losses (2) 


Electricity Input 
oil 


Natural Gas 
Coal 
Hydro (1) 
Total Input 
Less: Electricity Used 
Thermal Loss 


TOTAL DEMAND 


* Less than .05 Tr. BIU's. 
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ALBERTA 
ENERGY SUPPLY/DEMAND 
Trillions of BTU 


1950 1960 
65.5 126.5 
48.1 145.8 
67.9 22.9 

3.5 10.2 
7.0 3.0 
192.0 308.4 
vB 14.6 
28.7 64 .6 
O27, 14.4 
1.0 4.4 
720 3.0 
61.5 101.0 
52.3 81.7 
- * 
a aL 
22.5 Ee 
74 .8 81.8 
9.5 22.3 
13.6 48.7 
5.3 7 
1.7 5.9 
30.1 77.6 
1432 12.9 
ae, As! 
5.8 3255 
5.0 3.9 
3.5 10.2 
14.5 46.9 
(3.1) (11.8) 
11.4 35.1 
192.0 308 .4 


(1) Input Basis Equivalent of 10,000 BIU/KWH 
(2) Includes Transmission, Refinery & Oil Field Losses 


1965 


1970 


TABLE II 


TABLE III 
yey ps 
PROJECTION DATA * 


Annual Growth 


1970 1980 1990 2000 1970-2000 
rs 
RDP (Million $ 1961) 
Canada 56,086 92,000 133,700 200,000 4.3 
Alberta 4,412 8,260 14,350 26,980 6.2 
Index of Industrial 
Production (1961 = 100) 
Canada 170.4 329.2 538.8 993.4 6.0 
Alberta 201.5 425.7 747.7 = 1585.3 Ven. 
Population (Thousands) 
Canada 21,377. 25,200 29,800 34,900 1.6 
Alberta 1,595 1,914 2ueeL 2,654 1.7 
Total Energy (1) 
(Trillion BTU's) 
Canada (2) 6,374 10,400 15,900 23,770 4.5 
Alberta 538 918 1,449 5 or A} 5.3 
Energy Per Capita 
(Million BIU's/Capita) 
Canada 298 413 534 681 2.8 
Alberta 337 480 636 951 355 
RDP Per Capita 
(1961 $/Capita) 
Canada 2,624 3,650 4,487 a, 73. 2.6 
Alberta 2,766 4,315 6,300 10,160 4.4 


* In considering the energy demand derivations shown on this and subsequent 
tables attention is drawn to the explanatory comments beginning on page 11 
(under the heading Potential for Growth and Energy Demand) with respect to 
the comparative basis for projections for Alberta and for total Canada. 


(1) Hydro on input basis equivalent of 10,000 BIU/KWH. 


(2) Includes allowance for fuel consumption and losses associated with production 
and deliveries of energy supplies from all sources and not limited to existing 


Alberta removal permits. 
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RESIDENT IAL/ 
COMMERCIAL 


Oil 
Gas 
Coal 
Wood 


Total 


TRANSPORTATION 


Oil 
Gas 


Total 
INDUSTRIAL 
oil 
Gas 
Coal 
Total 
LOSSES 
TOTAL FUELS 
Oil 
Gas 
Coal 
Wood 


Total 


NON ELECTRIC ENERGY 


1970 


hh ae 


ALBERTA 


Trillions of BTU 


1975 


1980 


1985 


1990 


322.7 
742.5 
14.4 


1079 .6 


1995 


390.7 
982.3 
Vy PY | 


1400.7 


TABLE IV 


2000 
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TABLE V 
shy 


ALBERTA 
ELECTRIC ENERGY 
Trillions of BTU 


1970 1975 1980 1985 1990 1995 2000 
DEMAND 
RESIDENTIAL/ 

COMMERCIAL 7 19.7 252 39.7 55.2 76.0 104.1 
TRANSPORTATION (1) 1.0 4.7 4.5 9.0 15.9 15.0 16.8 
INDUSTRIAL 14.8 24.5 28.7 32,0 44.1 62.4 87.1 
LOSSES 4.0 529 ras) 9.8 14.1 18.6 258 

TOTAL 33545 54 .8 68 .9 91.1 129.3 172.0 233.5 
SUPPLY 

Oil Ziel 3.0 3.0 3.0 - - - 

Gas* 50.2 61.4 73.8 60.6 54.2 31.7 24.9 

Coal 52.7 95.7 116.3 184.9 302.8 442.3 617.5 

Hydro (2) 1 AS L2s3 12e3 L2a3 i ae S| L2es IZ 

TOTAL 117.9 172.4 205.4 260.8 369 .3 486.3 654.7 

* Includes Fuel for 

Industrial Electric 
Generation 7.4 7.6 7.8 8.4 6.9 9.4 9.9 


(1) Comprises only power for crude oil gathering and synthetic crude, 
product and trunk line oil transportation. 
(2) Input Basis Equivalent of 10,000 BIU/KWH. 
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oil 
Gas 
Coal 
Wood 
Hydro 


TOTAL 


= t46 oe 


ALBERTA 
TOTAL FUEL SUPPLY 
Trillions of BTU 


1970 1975 1980 1985 


179.3 230.3 253.6 28477 
283.6 399.7 527.8 620.5 


6232.) 10361. 23240 3019522 


538.4 745.4 918.0 1112.6 


TABLE VI 


2000 


476.8 
1373.0 


660.5 


2522 .6 


eee 


TABLE VII 
«ih oo ae 


ALBERTA 
COMPONENTS OF SELECTED DATA FROM TABLES IV & V 
Trillions of BTU 


1970 1975 1980 1985 1990 1995 2000 


TRANSPORTATION 
Electric Power: 
Oil Pipelines Chai 0 4.7 4.5 9.0 15.9 15.0 16.8 
Non-Electric Fuels: 
Oil Pipelines (Oil) (2) 3.4 5.5 23 2.6 Pamewe | 2s Seat 
Gas Trunk Line (Gas) (3)12.0 24.5 24.5 23.0 18.0 8.0 10.0 
INDUSTRIAL 
Refinery Fuel (0i1) 14.3 34.3 40.2 46.9 55.8 68.2 83.8 
Reprocessing Plant 
Fuel (Gas) (4) 
Alberta yas 240 Ze 23 PRS | 2.3 Dies 
Ex-province (5) iW ARS | Lia. 17.4 Lol 11.0 = - 
Alberta Distributors 
(Gas) Zed 4.1 5.0 6.0 8.0 11.0 15.0 
LOSSES 
Petroleum Products 
Own Consumption/Loss 475 3.6 4.0 4.4 5.8 6.8 7.8 
Oil Field Use/Loss 4.5 9.3 Tez 5.6 el nek 0.8 
Gas Trunk Line Loss 
(Gas) (3) 7.6 10.0 10.0 9.0 4.0 2.0 3.0 


(1) Power for crude oil gathering and synthetic crude, product and trunk line 
oil transportation. 
(2) Fuel requirements for crude oil gathering systems and trunk line oil 
transportation. 
(3) Removal Permit related 1970 - 1990. In-province requirements only 1995 - 2000. 
(4) Includes Loss. ... 
(5) Removal Permit related. 


Fi Gee 
ALBERTA 


ENERGY CONSUMPTION 
BY FUEL SOURCE AND NATURAL UNITS 


1970 1975 1980 1985 1990 
Oil (MB/D) 
Demand 
Residential/Comm. 10.4 12.0 14.0 152 16.1 
Transportation S5ea 65.8 py. 83.0 98.1 
Industrial L352 22.6 25.9 29.0 33.2 
Thermal Generation 1h as) 1.4 1.4 1.4 ~ 
Losses | 3.8 6.1 5.3 4.7 3.7 
Total 84.0 107.9 118.8 133035 151.1 
Refinery Supply (MB/D) 
Crude & 
Equivalent Tas.0 233.0 271.0 315.0 373.0 
Refinery Gain - 550 6.0 7.0 8.0 
Total 113.0 238.0 277.0 322-0 381.0 
Natural Gas (Bcf) 
Residential /Comn. 113.4 153.7 197.8 258.6 342.6 
Transportation 12.0 34.5 24.5 2350 18.0 
Industrial 106.4 150.1 2217 271,68 377.9 
Thermal Generation 50.2 61.4 73.8 60.6 54.2 
Losses 7.6 10.0 10.0 6.5 4.0 
Total 283.6 399.7 527.8 620.5 796.7 
Coal (M short tons) 
Residential/Comn. 74 APs orl =a el: 
Industrial Bye a3 7 5 AY, 
Thermal Generation 3.0 aa. 6.8 10.7 17.6 
Total 3.6 6.0 Tee. 11.3 18.4 
Electricity (GWH) 
Residential/Comm. 4,020 5,770 8,260 11,640 16,180 
Transportation 290 1,380 1,320 2,640 4,660 
Industrial 4,340 7,180 8,410 9,550 ee 
Transmission Loss 1,170 1,730 (2,200 _2,870 1 
Total 9,820 16,060 20,190 26,700 37 ,900 
CONVERSION UNITS 
Oil 1 Barrel = 5.85 M BTU's (Crude Oil Equivalent) 
Natural Gas 1 cubic foot = 1,000 BTU's 
Coal 1 short ton = 17.2 M BIU's 
Electricity 1 GWH = 1 -M.KWH = 3412 NM BTU's 


22,270 
4,400 
18,290 


5,450 


50,410 
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TABLE IX 


GROWTH AND % DISTRIBUTION OF ALBERTA OUTPUT BY INDUSTRY 1949 - 1970 


INDUSTRY 


1) 
2) 
3) 
4) 


5) 


6) 
7) 
8) 
9) 
10) 


11) 


2) 


Mining 
Manufacturing 
Utilities 
Agriculture 


Forestry, Fishing 
and Trapping 


Construction 

Transportation, Communications 
Trade 

Finance 

Community & Business Services 


Public Administration & Defence 
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EOS TABLE X 


ALBERTA 
ECONOMIC INDICES 
1970-2000 
(1) 1970 1975 1980 1985 1990 1995 2000 
(2) 70/50 75/70 80/75 85/80 90/85 95/90 2000/95 
Real Domestic (1) 126 186 236 303 411 563 772 
Product (2) (6.1) (8.1) (4.9) (5.1) (6.3) (6.5) (6.5) 
Goods Producing (1) 47 81 99 23 174 249 356 
Less Agriculture (2) (7.9) (11.4) (4.1) (4.4) Gel) (7.4) (7.4) 
(1) 69 93 124 165 rae ah 296 397 
Service Producing (2) (5.8) (6.2) (5.9) (5.9) (6.0) (6.0) (6.0) 
Industrial (1) 38 66 80 98 140 205 297 
Production (2) (8.8) (11.7) (3.9) (4.2) (7.4) (7.9) Gia) 


(1) Relative value in indicated year. 


(2) (% Growth rate over indicated period) 
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